ABSTRACT -Context -The association between Helicobacter pylori infection and colon neoplasia has been the subject of recent investigations which have produced controversial results. Objective -To evaluate the prevalence of H. pylori infection in patients with colonic adenomas and also in patients whose colonoscopy exams were normal. Methods -After colonoscopy, the individuals were distributed into two groups: patients with colon adenomas (cases) and patients whose colons were normal (controls). The groups were similar regarding age and gender. The individuals of both groups were subjected to a dosage of IgG antibody against H. pylori. The dosage was applied according to the solid phase, chemiluminescent immunometric assay. The chi-square test was used to analyze the data. Results -There were 30 men and 64 women in each group (94 cases and 94 controls). The mean age of the cases was 59.79 ± 12.25 years and that of the controls was 58.98 ± 11.55 years. The H. pylori serology was positive for 66 (70.21%) of the cases and for 51 (54.25%) of the controls. There was a significant difference (P = 0.024). The odds ratio was 1.98 (CI 95%, 0.82-3.15). The prevalence of H. pylori in cases and controls according to gender, histological type and location of the colon lesions showed a significant difference only among women (P = 0.03), among patients with tubular adenomas (P = 0.03), and in those with distal adenomas (P = 0.038). Conclusion -There is a positive association between H. pylori infection and colonic adenomas. This association is more evident in women, especially for tubular adenomas and distal colonic location. HEADINGS -Helicobacter pylori. Adenoma. Colonic neoplasms. Helicobacter infections.
INTRODUCTION
Helicobacter pylori is a curved or spiral gram-negative polyflagellated bacteria which can colonize the human stomach (21) . These bacteria are transmitted orally through interpersonal contact (16, 22) . A low socioeconomic level and age are the two main risk factors for H. pylori infection (27) . Its prevalence is high in the populations of developing countries (19, 27) . In Brazil, epidemiological studies are regional. In adults there are reports of a 66.95% prevalence in São Paulo (39) , 64.3% in Belo Horizonte (27) and more than 80% in the Northeast and in Mato Grosso, where there is a greater lack of sanitation (29, 32) . In Uberlândia, MG, there is a verified prevalence of infection in 56.3% of individuals up to 50 years of age, and 78.8% in those who are over this age (26) . Individuals infected by H. pylori have a chronic inflammation of the stomach mucosa and 10% to 20% of them develop a peptic ulcer or gastric neoplasia (14) . This is determined by the specific virulence of some strains of the bacteria, as well as by the complex interaction between the host, the environment and the microorganisms (13) . The main pathogenic mechanism of H. pylori seems to be the activation of the immunoinflammatory response of the host's gastric cells (12, 28) , but this stomach infection also helps increase the serum concentration of gastrin (37) . Hypergastrinemia has two main effects: an increase in acid secretion by the parietal cells and a hyperproliferation of the mucosal cells of the gastrointestinal tract (17) . The observation that chronic H. pylori infection promotes hypergastrinemia and that colon neoplasias also develop with an increase of gastrin serum led several authors to evaluate the possible association between the bacteria and the adenomas and adenocarcinomas of the colon. Epidemiological studies showed a greater prevalence of adenomas and/or adenocarcinomas in patients infected with H. pylori (2, 5, 10, 11, 23, 24, 30) . This association is, however, controversial because other researchers did not identify any association between adenomas and/or colon adenocarcinomas and infection caused by H. pylori (18, 25, 31, 35) . In Brazil, there is a lack of studies about the association between H. pylori and colonic polyps.
The purpose of this research was to evaluate the prevalence of H. pylori infection in patients with colon adenomas and compare it to that of patients whose colonoscopies were normal.
METHODS
This study was carried out at the "Hospital de Clínicas", Federal University of Uberlândia, MG, Brazil (HC-UFU). It was approved by the Committee of Ethics in Research at the same institution.
During the period from February 2005 to January 2007, all the colonoscopies which were performed by the Endoscopic Digestive Service at the above mentioned hospital were examined. Based on these exams and on their respective biopsies, two groups of adult patients, both male and female, were formed for the type of study known as case-control.
Group 1 -Cases
Patients with adenomatous polyps of the colon. The identification of polypoid lesions by colonoscopy was followed by polypectomy. The material was conserved in a 10% formol solution and was then sent to the Pathological Anatomy Laboratory at the HC-UFU, where it was embedded in paraffin, stained with hematoxilin-eosin (H-E) and analyzed by the same group of pathologists using optical microscopy. The histological diagnosis and the classification of the adenomatous polyps were based on the World Health Organization criteria for differentiating tumors (9) . The adenomas were classified as tubular, tubulovillous or villous.
Patients with familial polyposis were excluded, as well as those who had already been treated with specific antibiotics for the eradication of H. pylori. Also excluded were previous or current patients with abdominal neoplasias.
Group 2 -Controls
Patients whose colonoscopies were normal. For each case, the control-patient selected was matched to the case-patient; according to gender and age (age within the same decade). Exclusion criteria were the same as those for the cases.
Interviews with the patients
The patients who fulfilled the inclusion criteria in each group were invited to participate in the research. All were informed about the procedures and signed the terms of clearly informed consent, allowing the exam to be performed.
The individuals were first submitted to a medical interview which included demographic data, use of medicines, and previous history of gastrointestinal and abdominal illnesses.
Serological exams
After the interview, 5 mL of venous blood were collected for serological tests. The sample was then sent to the Clinical Laboratory at HC-UFU where it was centrifuged and the serum was submitted to an examination for detection of IgG antibodies against H. pylori. The method employed was the H. pylori solid phase, chemiluminescent immunometric assay with IMMULITE 2000 kits (DPCLab Diagnostic Products Corporation, Los Angeles, CA, USA). Values greater than 1.1 U/mL were considered positive and those less than 0.9 U/mL were considered negative. Values between 0.9 and 1.1 were considered inconclusive and the patient was excluded. The serological tests for the identification of H. pylori through this method have a sensitivity of 91% and a specificity of 100% (36) .
Statistical analysis
The seroprevalence of H. pylori in patients with colon adenomas was compared to that of the controls. Gender, histological type of the adenomas and topographical location of the colon lesions were taken into account.
Age was expressed according to measures and standard deviation. For the comparative analysis of the results, the non parametric Pearson chi-square tests in the 2 x 2 index were used. In all the tests, the level for the null hypothesis of rejection was set at 5% or P<0.05. The odds ratio was also calculated for the general comparison.
RESULTS
During the period from February 1st, 2005 to January 31, 2007, 1,862 colonoscopies were performed at the Endoscopy Service of HC-UFU. These colonoscopies showed that 168 patients had adenomatous polyps (9.02%) and they were invited to participate in the research study. After subjecting these patients to the inclusion criteria, 94 cases, 30 men and 64 women, were selected for the study. The mean age of these individuals was 59.79 ± 12.25 years, ranging from 22 to 84 years. The mean age of men was 59.2 ± 14.36 years and of women 60.0 ± 11.25 years.
For comparison purposes, 94 control patients, whose colonoscopies were normal, were selected to participate in the study. These patients were matched with the cases according to age (within the same decade). This group was composed of 30 men and 64 women whose mean age was 58.98 ± 11.55 years. The ages varied between 24 and 79 years. The mean age of men was 59.1 ± 12.92 years and of women was 58.93 ± 10.95 years.
Serological tests for H. pylori were positive in 66 (70.21%) of the cases and in 51 (54.25%) of the controls. This difference was significant (P = 0.024). The odds ratio was 1.98 (CI 95%, 0.82 -3.15). The evaluation of seroprevalence of H. pylori infection in the cases and in the controls when gender was taken into account showed that there was a significant difference for women (P = 0.03) and no difference for men (P = 0.417) ( Regarding the histology of the adenomatous polyps, 72 (76.6%) were tubular and 22 (23.4%) presented some kind of villous component. A comparison between the seroprevalence of H. pylori in patients with tubular adenomas and those of the control group resulted in a significant difference (P = 0.03). The comparison between the seroprevalence of the bacteria in patients with villous adenomas and in those of the control group did not show any difference (P = 0.235). When the presence of H. pylori was considered for patients with adenomas located in the rectal topography and/or in the sigmoid (distal) or only in the colon (proximal), the prevalence of bacteria was significantly greater in the cases with distal adenomas than in the controls (P = 0.038). The prevalence of H. pylori in patients with proximal adenomas and in those of the control group did not reach the level of significant difference (P = 0.128) ( Table 2 ).
The passage of H. pylori through the colon and its elimination in the human feces is already a well-known fact, since the bacteria could be cultivated by the fecal material of the infected patients (34) . Some studies were able to identify the genetic material of the bacteria in colonic neoplasias (3, 8, 15) . The effect of the intestinal flora as a carcinogenic agent has been evaluated and the possibility exists that bacteria such as H. pylori circulating in the intestines could directly activate carcinogenesis (33) . Another possibility is that the reduction in the gastric acid provoked by the chronic gastritis caused by H. pylori could alter the normal gastrointestinal flora and this modification could be associated with the promotion of carcinogenesis (38) . A second mechanism, the hormonal one, probably explains the association between H. pylori and colon neoplasias. The colonization of the gastric mucosa by bacteria activates the production of proinflammatory cytokines which are chemotactic for the neutrophils and lymphocytes that infiltrate into the gastric mucosa and generate chronic gastritis. Another role for these proinflammatory substances is the stimulation of the G cells that provoke hypergastrinemia. The gastrin induces hyper proliferation of the colonic mucosa. It is a known fact that the main event in colonic carcinogenesis is the accumulation of genetic epithelial mutations. The increased number of cellular mitoses could augment mutations (17) . Besides the increase in serum gastrin, an increase in the number of its receptors in the neoplastic tissue of the colon was also described (17) . Hypergastrinemia and inflammatory cytokines also induce an increase in cyclooxygenase 2 (COX2) which catalyses the formation of prostaglandin E2 (PGE2). This in turn increases angiogenesis in neoplastic tissue, reduces apoptosis and increases cellular proliferation and mutagenesis (17) . The association between H. pylori infection and colon adenomas was analyzed in this study for both men and women but a difference was found only for the women. The number of male patients was small so it might not have been sufficient to calculate a significant difference.
On the other hand, the greatest risk for colonic adenomas in women is associated with hormonal factors (6) . The mean age of the female patients examined in this study was over 50 years, so they probably had reduced levels of sex hormones. Estrogen and progesterone reduce the risk of adenomas and of adenocarcinomas in the colon. A possible interaction between H. pylori and low levels of female sex hormones was described in the development of colonic neoplasias in women (6) . When the cases in our study were evaluated in accordance with the histological type of the adenomas, the data showed that H. pylori infection was significantly prevalent only in individuals with tubular adenomas. Here too, the number of patients in each group could have influenced the result. The group of patients with tubular adenomas was greater than that of the patients with villous adenomas. There was also a greater seroprevalence of H. pylori in the group with villous adenomas than in the control group, however, the number of patients could have been too small a basis for the definition of a significant difference. The physiopathology and risk factors of the tubular and villous adenomas are the same (4) .
DISCUSSION
This study showed that in our region patients with colon adenomas present a greater prevalence of H. pylori infection than those with normal colons. These findings are in accordance with those of some other studies in which a similar methodology was used. Some of these studies found a greater prevalence of the bacteria in patients with colon adenomas or adenocarcinomas than in those of the control group (1, 2, 5, 6, 10, 11, 23, 24, 30) . However, different results from those of our study and of the above studies were also reported. Some authors described a similar prevalence of H. pylori in patients with colon neoplasias and in the controls who did not have colonic disease (7, 18, 25, 31, 35) . In a meta-analysis published in 2006, studies of the association between H. pylori infection and the risk of colorectal cancer were evaluated and an odds ratio of 1.4 was found (40) . The odds ratio calculated in this study was 1.98 and this suggested that H. pylori could be a risk factor for the occurrence of adenomatous polyps in the colon.
There are two possible physiopathological explanations for the probable association between H. pylori infection and adenomas and adenocarcinomas of the colon: a direct action of the bacteria on the colonic mucosa producing a direct carcinogenic effect and an indirect action of H. pylori through hypergastrinemia producing a trophic effect for the mucosal cells of the colon (33) .
In an epidemiological study about the prevalence of H. pylori in patients having different histological types of adenomas, no difference was found in the seroprevalence of the bacteria in distinct histological types of adenomatous polyps (1) .
In the evaluation performed in this study, there was a greater seroprevalence of H. pylori infection both in patients with proximal and distal adenomas. However, a significant difference was found only in the cases with distal lesions. An experimental study with laboratory animals described that gastrin promoted cellular proliferation only in distal colonic neoplasias (20) . Another study, which was in agreement with the above, observed higher serum levels of gastrin in patients with rectal tumors than in those with proximal colon tumors (35) .
CONCLUSION
As was described above, date presented in this study show that H. pylori infection could be a risk factor in the occurrence of colonic adenomas. The association between H. pylori infection and colon adenomas was more evident in women, especially regarding tubular adenomas and distal colonic lesions. Because this study is epidemiologic, it is not possible to establish consistently that there is a cause and effect relationship between colonic adenomatous polyps and infection caused by the bacteria involved. Multicentric epidemiologic evaluations and basic physiopathological research might be able to make this association clearer in the future. Buso ) casos e em 51 (54,25%) controles, diferença estatisticamente significativa (P = 0,024). O "odds ratio" foi de 1,98 (CI 95%, 0,82 -3,15). A prevalência de Helicobacter pylori em casos e controles de acordo com o sexo, tipo histológico e localização das lesões no cólon somente apresentou diferença significativa entre as mulheres (P = 0,03), pacientes com adenomas tubulares (P = 0,03) e naqueles com adenomas distais (P = 0,038). Conclusões -Há associação positiva entre a infecção pelo H. pylori e os adenomas colônicos. Esta relação é mais evidente em mulheres, em adenomas tubulares e de localização colônica distal. DESCRITORES -Helicobacter pylori. Adenoma. Neoplasias do cólon. Infecções por Helicobacter.
